Mucopolysaccharidosis Type I (MPS I) is a rare genetic lysosomal storage disease 17 caused by a mutation of IDUA gene. IDUA codes for α-L-iduronidase (IDUA), a 18 lysosomal hydrolase that degrades glycosaminoglycans (GAGs): heparan sulphate 19 and dermatan sulphate. GAGs are structural and signalling molecules that have a 20 crucial role in controlling a variety of cell functions and their interaction with 21 extracellular matrix. Because of GAG's widespread action in cellular metabolism,
Introduction 42
Mucopolysaccharidosis Type I (MPS I) is a lysosomal storage disorder 43 caused by a disfunction of α-L-iduronidase (IDUA), a lysosomal hydrolase coded by 44 the IDUA gene, responsible for degrading two specific glycosaminoglycans (GAGs): 45 heparan sulphate (HS) and dermatan sulphate (DS). IDUA deficiency results in the 46 storage of both GAGs in the intra and extracellular compartments, leading to 47 disturbances in cell signalling, lysosomal traffic and tissue architecture [1] [2] . 48 Many cell types, tissues and organs are affected by IDUA deficiency, making 49 MPS I a systemic disease [1] . Clinical signs, such as hepatosplenomegaly, impaired 50 growth, dysostosis multiplex and macroglossia are easily detected even in more 51 attenuated phenotypes [3] . A wide phenotypical spectrum is described for MPS I, 52 from attenuated to severe forms [1] . 53 With the advancement of therapeutic strategies, such as enzyme replacement 54 therapy and bone marrow transplantation, there has been an increase in both quality 55 of life and life expectancy of MPS I patients [4] . Increasingly efficient therapies have 56 enabled patients to reach puberty and, in some cases, conceive and bear children 57 [5] [6] [7] . [11], indicating it may also affect hormonal production and function.
64
Besides morphological changes, cognitive impairment can be observed in 65 severe phenotypes of MPSs in general [12] [13] . Impaired reproductive performance 66 was detected in MPS VII model, which was attributed to the impaired mobility and 67 cognitive function of untreated male and female knockout models [12] .
68
Thus, the aim of the present study was to evaluate the effect of IDUA 69 deficiency in male and female copulatory behaviours, as well as in plasma steroid 70 hormone concentration in a MPS I murine model. Idua -/-(KO) model, developed by Ohmi and colleagues [14] , was generated 75 by targeted disruption of the Idua gene. We maintained the mice colony at our 76 institutional animal facility (Department of Psychobiology of Universidade Federal de 77 São Paulo) through mating between heterozygotes. Mice were housed in 78 temperature-controlled rooms, with a light/dark cycle of 12 hours, and free access of 79 water and food. Genotyping was performed by polymerase chain reaction, with the 80 following primers: forward: 5'-CAG ACT TGG AAT GAA CCA GAC-3'; reverse 1: 5'-81 GTT CTT CTG AGG GGA TCG G-3' and reverse 2: 5'-ATA GGG GTA TCC TTG 82 AAC TC-3', as previously described [13] . Since female required daily monitoring of the oestrous cycle, we decided to 104 evaluate them only at three months of age to minimize stress. Two-month-old female 6 105 mice had their oestrous cycle registered for three complete cycles by vaginal lavage.
106
When the third proestrus phase was recorded, the mice were submitted to sexual 107 behaviour testing. The test was also performed during the dark phase, under dim red 108 lighting, and videotaped for later scoring. Prior to the test, a healthy and sexually 109 experienced male mouse was habituated to a neutral cage for five minutes.
110
Following habituation, the subject was placed in the cage and they were observed Data were analysed in SPSS. We used generalised linear models or 134 generalised estimating equations, adjusted for the data distribution as necessary.
135
Significance was considered as p<0.05. compared to control group (χ² = 7.31, p = 0.007), independently of age (age: χ² = 142 1.32, p = 0.25; interaction: χ² = 0.70, p = 0.79) ( Fig 1A) . Interestingly, KO mice 143 crossed more central quadrants than Idua+/_ (χ² = 8.08, p = 0.004), also 144 independently of age (age: χ² = 0.18, p = 0.67; interaction: χ² = 0.20, p = 0.89) ( interaction (χ² =0.001, p =0.98) was found on episodes of grooming ( Fig 1C) . Vertical 147 activity, indicated by the number of rearing, was decreased in KO mice compared to 8 148 controls (χ² = 6.67, p = 0.01), independently of age (age: χ² = 0.019, p = 0.89; 149 interaction: χ² = 0.54, p =0.46) ( Fig 3D) . quadrants when compared to Idua+/_ (Fig 2A-B) . No difference was found in 159 grooming (χ² = 2.62, p = 0.105) ( Fig 2C) or rearing (χ² = 2.91, p = 0.088) ( Fig 2D) 160 frequency. and genotype was found on either mount (χ² = 2.93, p = 0.087) or intromission 175 latencies (χ² = 1.80, p = 0.18) (Fig 3D-F) .
176
From those mice whose reached ejaculation in 30 minutes, the number of 177 ejaculatory episodes did not statistically differ between control and KO mice, 178 independently of age (χ² = 0.001, p = 0.971). Due to the low number of such 179 copulatory behaviour, the latency of ejaculation could not be statistically compared 180 between the groups (Fig 3F) .
181
To explore the influence mobility issues may have exerted in these observed 
Female sexual behaviour 193
There was no effect of genotype on both lordosis frequency (χ² = 0.603, p = 194 0.44) or lordosis quotient (χ² = 0.025, p =0.876) (Fig 4) . were accompanied through three consecutive oestrous cycles. In the third proestrus phase, they were 198 exposed to an experienced male to evaluate sexual behaviour. The analysis was repeated for the two 0.12, p = 0.73; 1.47, p = 0.23, respectively) ( Table 1) .
208
Discussion 209 This study aimed to elucidate the effects of IDUA deficiency on copulatory 
220
In the present work we did not observe a significant impairment in copulatory the impairment in mobility observed in these animals. It is possible further 265 improvements would be observed if mice were treated with enzyme replacement 266 therapy, given this treatment has been shown to restore mobility in MPS I mice [31] .
267
In conclusion, we found that IDUA deficiency does not impair copulatory 268 behaviour in female and male mice. Moreover, this enzymatic deficiency also does 269 not influence steroidal hormonal production.
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